Polymorphisms of p16, p27, p73, and MDM2 modulate response and survival of pancreatic cancer patients treated with preoperative chemoradiation.
Genetic polymorphisms play an important role in clinical response to cytotoxic therapies. We hypothesized that polymorphisms in cell cycle genes may modulate response to preoperative chemoradiation and survival of pancreatic cancer patients. We evaluated 12 single-nucleotide polymorphisms (SNPs) of ten cell cycle genes in 88 patients with resectable adenocarcinoma of the pancreatic head who were treated with neoadjuvant concurrent gemcitabine and radiotherapy. Response was assessed by computerized tomography obtained before and 4-6 weeks after preoperative treatment. Time to tumor progression and survival after treatment were measured. Patients underwent pancreaticoduodenectomy (PD) if no disease progression was found at restaging after preoperative therapy. MDM2 T309G and p16 C580T genotype distributions were significantly different in the patients who underwent PD and those who did not (P = 0.025 for MDM2; P = 0.016 for p16). The MDM2 and p27 genotypes had a significant effect on survival times after treatment (log-rank test, P = 0.010 and P = 0.050, respectively). A strong joint effect of these two genes was observed (log-rank test, P = 0.010). The p73 and p16 polymorphic genotypes were significantly associated with shorter time to tumor progression (log-rank test, P = 0.021 and P = 0.039, respectively). A gene-dosage effect on time to tumor progression was observed for polymorphisms in the p73, p16, and MDM2 genes. The hazard ratios for patients with one, two, or three adverse genotypes were 2.13 (1.04-4.36), 3.18 (1.37-7.39), and 10.09 (3.17-32.05), respectively. These findings suggest these polymorphisms in the cell cycle genes are promising prognostic markers for patients with pancreatic cancer.